Large generation of megakaryocytes from serum-free expanded human CD34+ cells.
Ex vivo generation of megakaryocytes from hematopoietic stem cells (HSCs) is crucial to HSC research and has important clinical potential for thrombocytopenia patients to rapid platelet reconstruction. In this study, factorial design and steepest ascent method were used to screen and optimize the effective cytokines (10.2 ng/ml TPO, 4.3 ng/ml IL-3, 15.0 ng/ml SCF, 5.6 ng/ml IL-6, 2.8 ng/ml FL, 2.8 ng/ml IL-9, and 2.8 ng/ml GM-CSF) in megakaryocyte induction medium that facilitate ex vivo megakaryopoiesis from CD34(+) cells. After induction, the maximum fold expansion for accumulated megakaryocytes was almost 5000-fold, and the induced megakaryocytes were characterized by analysis of gene expression, polyploidy and platelet activation ability. Furthermore, the combination of megakaryocyte induction medium and HSC expansion medium can induce and expand a large amount of functional megakaryocytes efficiently, and might be a promising source of megakaryocytes and platelets for cell therapy in the future.